JIEPXKABHA CJIY)XKBA YKPATHU 3 HAJI3BBUUYAMHUX CUTY ALIIN

YepkacbKuii IHCTUTYT MOKEXKHOI Oe3neku imeH1 ['epoiB YopHoOuMIIs
HaiioHaJIbHOTO YHIBEPCUTETY LIMBLILHOTO 3aXUCTY Y KpaiHU

dakyIbTET MOXKEKHOI O€3MEKH
Kadenpa 0e3neku 00’€xTiB OYIIBHUILITBA Ta OXOPOHHU Mparli

MetoauuHi BKa3iBKU JO BAKOHAHHSI KOHTPOJILHOT pOOOTH BIJIMOBITHO 0
OCBITHBO-TIpodeciitHoi nporpamu « L {uBLIEHUIN 3aXUCTY, «OXOpOHA Mpar»
JUIs TIATOTOBKH 3100yBayiB BUINOI OCBITH 3a MepIIUM (0aKagaBpChKHUM)
pPIBHEM BHUILIO1 OCBITHU B raiysi 3HaHb 26 «[{uBinbHA Oe3mekay 3a
criemianapHicTIO 263 «lluBinbHA Oe3nekay 3 JUCIUTLIIHI

«Mamepianoznascmeo ma mexHoJi02isa mamepianiey

Yepkacu 2024



BbbK 38.3 Memoouuni exa3ziexu 062060peHi ma cxeaneHi Ha

YK 691 3acioanni kageopu beznexu 06’ ckmia
0yoigHUYymMBea ma oxXopoHu npayi axyivmemy
nooicexcHoi beznexu Yepkacvkoco incmumymy

nooicexcHoi beznexu imeni I'epoie Yoprobuns
HYI]3 Vkpainu (npomoxon Ne 29 gio 28 cepnus
2024 poxy).

Po3poOHuKku: HavanbHUK Kadenpu 6e3neku 00’ €kTiB Oy1IBHUIITBA Ta
OXOpPOHHU TIpalll KaHJ. TEXH. HayK, JIOLEHT
Angpiit BEPEBOBCBKUU Buknanay xadeapu Ge3mnexu
00’ekTiB Oy/I1BHUIITBA Ta OXOPOHU Mpalli Biramnii
CTEITAHEHKO

MetoauyHi BKa3iBKM /10 BUKOHAHHS KOHTPOJBHOI POOOTH BIAMOBIAHO 10
OCBITHBO-TIpOdeciiiHoi nporpamu  «L{uBimpHu 3axucT», «OXopoHa mpari»
JUTSI IIATOTOBKY 3700yBaviB BUINIOi OCBITH 3a MepuIuM (0akaaaBpChbKUM) pIBHEM
BHUIIOT OCBITH B Taily3i 3HaHb 26 «l{uBuibHA Oe3meka» 3a creriaabHICTIo 263
«lluBinbHa Oe3mnekay 3 JUCHMILIIHM «MaTepialo3HaBCTBO Ta TEXHOJOTIS
maTepianiBy [/ AHpii BEPE3OBCBKMU, Biraniii CTEIIAHEHKO -
UYepxkacu: YIIIb imeni ['epois Hoproouns HYI3 Ykpainu, 2024. — 11 c.

MetoaudHi BKa3iBKH PO3pOOJICH] BIAMOBIIHO 10 HABYAJIBHOI MPOTPAMHM
JTUCIUTUTIHA «Martepialo3HaBCTBO Ta TEXHOJIOT1sI MaTepiajiBy.

MeTtoro BUKOHAHHS KOHTPOJBHOI pOOOTH € HaOyTTs CTyJAeHTaMUu
TEOPETHYHHUX 3HAaHb 1100 Kiaacudikarii OyaiBeTbHIX MaTepiajiB, TEXHOJIOT
iX BHpPOOHHWIITBA, CHPOBHHHU, CIICIIAIBHOTO TEXHOJIOTIYHOTO OOJIaIHAHHS,
BHYTPIIIHBOT CTPYKTYPH MaTepialliB i iX BIACTUBOCTEH 32 HOPMAIBHUX YMOB Ta
3a YMOB BHCOKOTEMIEPATYpPHOTO HArpiBy MiA Yac TOXKEXl 3 ypaxyBaHHSIM
NUTaHb MPOQPUIAKTUKH Ta TACIHHS TMOXKEXK, a TAKOXK CY4aCHOTO HOPMATHBHO-
TEXHIYHOTO 3a0e3NeUYCHHS TOXKE)KHOI Oe3reku y OymIBHHITBI, IO i€ B
VYkpaiHi.

MeTtonnyHi BKa3iBKH 1O BUKOHAHHS KOHTPOJBHOI POOOTH 3 HaBUAJIBHOT
TUCHHIUTIHA «Martepialo3HaBCTBO Ta TEXHOJIOTIS MaTepiaiiBy po3pobiieHa
BIMOBIAHO N0 OCBITHBO-TIpodeciitHoi mporpamu  «L{uBiTbHUN 3aXHCTY,
«OxopoHa mpaili» Ta MpU3HAYCH] JUIs 3100yBayviB BUINOI OCBITH BIAIIIICHHS
3a0YHOTO HABUYaHHS, SIKI HABUAIOThCA 3a MepiiuM (OakaniaBpPChKUM) pPIBHEM
BUINOI OCBITH B Taiy3l 3HaHb 26 «lluBiapHa Oe3meka» 3a CHeMiaIbHICTIO
263 «l{uBiabHA O€3meKa.

© UIIIb im. I'epoiB YopHoOmnst HYII3 Ykpainu, 2024 pik
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BCTYII

Mera mucummiinm «MarepiaJo3HaBCTBO Ta TEXHOJIOTIA MareplaiaiBy —
3aCBOEHHSI 3700yBayamMu BHIINOi OCBITM 0a30BMX 3HaHb I0JI0 TEXHOJOTH
BUTOTOBJIEHHS Ta 00JacTel 3acTocyBaHHsl Oy/IBEbHUX KOHCTPYKIIMHUX MaTepiajis,
napameTpiB iX MEXaHIYHUX 1 (PI3UKO-XIMIYHMX BJIACTHMBOCTEH MpPH A1l BUCOKUX
TeMIepaTyp Ta OTPUMaHHSI NPAKTUYHUX HABUUOK [0 BU3HAYCHHIO THUMNY Ta
TOKCUYHOCT1 MPOAYKTIB TEPMIYHOIO PO3KJIaay 1 TOpiHHSA OyAiBEJIbHUX MaTepiajis,
BILJTUBY MPOIIECY TaCIHHS MOXKEXK1 HA CTAH Ta BIIACTUBOCTI OY/1IBEJIbHUX MaTeplaiB.

VY pe3ynbTari BUBUCHHS HABYAIBHOT TUCIUIUTIHUA CTYICHTH MIOBUHHI 3HATH:
— BIUIMB TeMIIepaTypu Ha (HI3MKO-MEXaHIYH1 BJIACTHUBOCTI MPUPOJHUX KaM STHUX
MaTepialis,;
— MOBEIIHKY METAaJIIB MpH Ji1i BUCOKUX TEMIEPaTyp;
— 0COOJIMBOCTI MOBEIHKY OETOHIB MTPU BUCOKUX TEMIIEpATypax B 3aJI€KHOCTI BiJ
BUKOPUCTaHUX LIEMEHTIB Ta 3alI0BHIOBAYIB;
— 3aCTOCYBaHHSI KepaMiYHUX MaTepialiB B OYIIBHHUIITBI, iX XapaKTEPUCTHUKY Ta
MOBEIIHKY B YMOBaX BUCOKHX TEMIEPATYD;
— BOTHE3aXHCT Ta MEXaHi3M JIii pI3HOMaHITHUX METOJIIB BOTHE3aXHUCHOT 00POOKHU
JIEPEBUHM;
— criajaxyBaHHS, TOPIOYICTh, IUIABKICTh, PO3TIKaHHSA, JUMOYTBOPCHHS Ta
BUJIUICHHS TOKCHYHHUX Ta30MoMiOHMX TMPOAYKTIB IOJIMEPHUMH OY/iBEIbHUMU
MarepiajiaM B YMOBax MOXKEXKI;
— obmacti  3aCTOCYBaHHS Ta  OCOOJMBOCTI  IOXKEXKHOI  HeOe3meKH
TETUTO3BYKOI30JISIINHUX Ta aKyCTUYHUX MaTepiajis;
— 3aCTOCYBaHHS Ta OCOOJIMBOCTI TIOXKEXKHOI HEOE3MEeKH TiIpOoi30saIiHHIX
MaTepiais,;

BMiTH:
— PO3MI3HABATH THIIHM MPUPOIHUX Ta MITYYHUX OYy/IBEIILHUX MaTepialliB,

— MpairoBaTd 3 JIII0OY0I0 HOPMATHUBHOKIO JIOKYMEHTAIIEI0 10 OyIiBeIbHUM
Marepianam;

— MIPOBOJIMTH OILIIHKY BOTHECTIMKOCTI Oy1iBEJIbHUX MaTepiaiB.



1. 3ATAJIBHI METOJANYHI BKA3IBKH

HaBuanbHuUM miIaHOM 3 AUCHMIUTIHU «MaTepiaJo3HaBCTBO Ta TEXHOJIOTiS
MarepiamiBy JUIsl CTYIAEHTIB BUIJUIEHHS 3a0YHOrO HaBYaHHS NependadyeHo
BUKOHAHHSI KOHTPOJIbHOT pOOOTH.

3aBaaHHs Ha KOHTPOJIbHY poOoTy ckianaerbes 13 100 BapianTiB. [IBi ocTaHH1
uudpu HOMEpa 3aJIIKOBOi KHMXKKHM BHU3HAYAIOTh BApIAHT 3aBJAHHS KOHTPOJIBHOL
pobGotu (tabn. 1). Hampuknan, Homep 3anmikoBoi  KHIKKM 15621. Bapiant
3aBmaanHsa 21. 3a Tabnuiero BU3Ha4aeMo HoMmepu nurtasb 11, 31, 51, 71.

BianoBige Ha KOKHE MUTAHHS MOBUHHA OYTH 3MICTOBHOIO, TTIOBHOIO 1 MOXE
JIOTIOBHIOBATUCS TpadikaMu, cCXeMaMH, PUCYHKaMH, KpeciaeHHsMu Tomo. He
JI03BOJISIETHCSI CKOPOYEHHS CJIIB Yy TEKCTI Ta MmiAmucax 10 LItoctpami. B kinHIi
KOHTPOJIBHOT poOOTH HEOOXITHO BKa3aTH BUKOPUCTAHY JITEPaTypy Ta HOPMATHUBHI
JTOKYMEHTH.

Kontponena pobGora mnoBuHHa OyTH BHKOHaHa B OKPEMOMY 3OIIUTI
pO30IpIMBUM TIOYEPKOM, TPAMOTHO Ta OXaiHO odopmiieHa abo BUKOHaHA B
TekcToBOMY mpoiiecopi MS WORD.

KonTponbHa po0OTa OIIHIOETHCS 3 ypaxyBaHHSM ITOBHOTH BHUKJIQJICHHS
MaTepialy Ta CaMOCTIHHOCTI BUKOHaHHs. OTpuUMaBIIM TEpeBipeHy pooOoTy,
HEOOXITHO O3HAMOMHTHCS 13 3ayBaXCHHSAMHU BHKJIaJadya, BHECTH B poOOTY

HEOOX1/IH1 BUTIPABJICHHSI, JIOTIOBHEHHS Ta OYTH TOTOBUM JI0 ii 3aXHUCTY.

KonTponbsHa po6oTa, 1110 BUKOHaHa HE MO0 BaplaHTY, HE 3aPaXOBY€ETHCS.



2. BABJJAHHS 1151 BAKOHAHHS KOHTPOJIBHOI POBOTHU

[Ipu BUKOHAHHI KOHTPOJBHOI POOOTH HEOOXIAHO AT BIAMOBIAL HA YOTHPHU

TCOPCTUIHHX IMUTAHHA.

Tabnuys 1
OcranHs nuudpa Homepy 3a71IKOBOI KHHKKHU
1 2 3 4 5 6 7 8 9 0

> 1 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
§ 41,61 (42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
2 9 11,31, |12, 32,/ 13,33, | 14,34, | 15,35, | 16, 36,| 17,37, | 18, 38,| 19,39, | 20, 40,
= 51,71 | 52,72 53,73 | 54,74 | 55,75 | 56, 76| 57,77 | 58, 78| 59,79 | 60, 80
2 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
E 3 41,61 | 42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
3 4 11,31, | 12,32, | 13, 33,| 14,34, | 15,35, | 16, 36,|17, 37,| 18, 38,| 19,39, | 20, 40,
2 51,71 | 52,72 | 53, 73| 54,74 | 55,75 | 56, 76| 57, 77| 58, 78| 59,79 | 60, 80
'E‘ 5 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
= 41,61 | 42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
S 6 11,31, (12,32, | 13, 33,| 14,34, | 15,35, | 16, 36,| 17, 37,| 18,38, | 19,39, | 20, 40,
'E“ 51,71 | 52,72 | 53, 73| 54,74 | 55,75 | 56, 76| 57, 77| 58,78 | 59,79 | 60, 80
: 7 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
= 41,61 | 42,68 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
s 8 11,31, (12,32, | 13, 33,| 14,34, | 15,35, | 16, 36,| 17, 37,| 18, 38,| 19,39, | 20, 40,
§ 91,71 | 52,72 | 53, 73| 54,74 | 55,75 | 56, 76| 57, 77| 58, 78| 59,79 | 60, 80
2 9 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10, 30,
é 41,61 | 42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50, 70
0 11, 31,(12,32, | 13,33, | 14,34, | 15,35, | 16, 36,| 17,37, | 18, 38,| 19,39, | 20, 40,
51,71 52,72 | 53,73 | 54,74 | 55,75 | 56, 76| 57,77 | 58, 78| 59,79 | 60, 80
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2.1. TEOPETUYHI INTAHHSA

3actocyBaHHs OyJ1IBEIbHUX MaTepialiB y Oy1BEIbHUX KOHCTPYKIIISX.
Knacudikanis 6yniBenbHUX MaTepiaiiB.

BornecrTiiikicTh OyaiBeIbHUX KOHCTPYKIIIH.

®di3u4H1 BJaCTUBOCTI MaTepialiB.

I'inpodi3uyHi BIACTUBOCTI MaTepialiB.

Temno¢3M4H1 BIaCTUBOCTI MaTepiaiiB.

AKyCTHUYHI BJaCTUBOCTI MaTepiaiB.

Paniairiiini BmacTUBOCTI MaTepiaib.

XiM14H1 BJACTUBOCTI MaTepiaiB.

MexaHi4H1 BJIACTUBOCTI MaTepiaiB.

Busnauenns 1 kinacudikaliisi IpupoAHUX KaM’ SHUX MaTepialliB.
OcHOBHI 0COOJHMBOCTI BHUKOPUCTaHHS Ta JIOOYBaHHS MPUPOJHUX

MaTepialiiB 1 BUPOOIB.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

BnacTuBOCTI MpUPOAHUX KaM’ sSTHUX MaTepiajib.

XapakTepuUCTUKU JESKUX MPUPOIHUX KaM’ STHUX MaTepialliB.

BB BUCOKMX TeMIiepaTyp Ha MPUPOAHI KaM’ siHI MaTepiaiu.
Bu3zHnaueHnHs, BUKOpUCTaHHS B OYAIBHUIITBI 1 KiTacu(iKallis METaiB.
OCHOBM TEXHOJIOT1# OTPUMaHHS YaBYHY Ta CTaJl.

BrnactuBoCTI 1 MapKyBaHHSI METAJICBUX CIUIABIB.

BrumiB BUCOKHX TemMIiepaTyp Ha BIACTUBOCTI METAIIB.

BoruesaxucT MeTaaeBuX KOHCTPYKIIiH.

Busnadenns 1 kiacudikallis HEOpraHIYHUX B'SDKYIUX MaTepiajis.
[ToBiTpsHi B's>xydi Matepianu. TexHOIOTisS BHUTOTOBIICHHS, BILJIUB

TEMIIEpaTyp Ha BIACTHBOCTI TBEPAUX OyAiBEIbHUX PO3UMHIB.

23.

[NppaBniyai B'sokydi MaTepianu. TeXHOJOTiS BUTOTOBJICHHS, BIUTHB

TEMIIEpPaTyp Ha BIACTUBOCTI TBEPAUX OYIIBETLHUX PO3UUHIB.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

Busnauenns ta ocobnuBocTi GopmMyBaHHS CTPYKTYpH OETOHIB.
Cranmaptu3aiiig Ta kiacudikairiss OSTOHIB.

OcHOBHI BTaCTUBOCTI 1 Kacudikailis BAKKIUX OCTOHIB.
Jlerki 6eToHwm.

CremianbHi O€TOHM.

[ToBeninka OGETOHIB 32 YMOB TMOXKEXKI.

Po3BUTOK Ta 3acTOCYBaHHSA 3a11300€TOHHUX KOHCTPYKITIH.
Knacudikaris 3a11300€ TOHHUX KOHCTPYKITIH.

I"any3i 3acTocyBaHHs 3a11300€TOHY.

Oco6aHBOCTI 3a11300€TOHY, SIK OY/IBEIbHOTO MaTepiaty.
[ToBeninka 3a11300€ TOHHUX KOHCTPYKIIIM 32 YMOB MOXKEXKI.
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35. CutikaTHI MaTepiaiu, BUBHAYEHHS, OCHOBU TE€XHOJIOT1i BUTOTOBJICHHS.

36. Cunikarna rierna. OCHOBHI XapaKT€PUCTUKH, TEXHOJIOT1i BAPOOHUIITBA Ta
BUKOPHUCTAHHS.

37. Cunikatauii 6eToH. OCHOBHI XapaKTepUCTUKH, TEXHOJIOT1i BUPOOHUIITBA
Ta BUKOPUCTAHHS.

38. [loBeninka cUIIKATHUX MaTepiasliB IPU BUCOKUX TEMIIEpaTypax.

39. BusHaueHHs, cHUpoOBMHa Ta ICTOpIs CTBOPEHHS 1 BUKOPUCTaHHS
KepaMIYHUX MaTepiaiiB Ta BUPOOIB.

40. ["onoBHI KpuTepii KnacuPikaiii kKepaMiYHUX MaTepiaiiB.

41. Oco0aMBOCTI TEXHOJIOT1i BUTOTOBJIEHHS KEPAMIYHUX BUPOOIB.

42. [loBeainka KepaMiUHUX MaTepialliB B yMOBaX BUCOKHX TEMIIEpPATYp.

43. JlepeBuHa SIK TPUPOAHUN OpraHiuHMM KOMIO3UIIMHUN MaTepial.

3aranabHi1 BIIOMOCTI.
44, bynosa nepeBunu. MakpocTpykTypa.

45. MikpocTpyKTypa Ta XIMIYHUHN CKJIaJ] ICPEBUHH.

46. OcCHOBHI TPOMHUCIIOBI TOPOAM JIEPEBUHHU.

47. OCHOBHI BJIaCTUBOCTI JICPEBUHMU.

48. Banu nepeunu.

49. BukopucranHs IepeBUHU B PI3HUX TAy3X EKOHOMIKH.

50. [TpoGneMu TOBroBIYHOCTI. 3aXUCT ACPEBUHHU BiJ THUTTS.

51. [ToBeniHka nqepeBUHM NMPU HATrpiBaHHI.

52. BoruesaxucT aepeBuHHU.

53. Kiracudikarrist mojgiMepHUX PEYOBHH Ta MaTepialliB Ha IXHIH OCHOBI.

54, XapakTepucTUKa OyIIBEIbHUX MaTepialiB Ha OCHOBI IOJIMEPHHX
PEYOBHH.

55. Omiaka goBroiuyHocTi. IIpoGmemu  ekosjorii  BUpPOOHHIITBA  Ta
3aCTOCYBaHHS MOJIIMEPHUX MaTepialiB.

56. BB BHCOKMX TeMIiepaTyp Ha MoJIiMepHi Oy1iBeJIbHI MaTepiau.

of. TexHiuHi pilIEHHS MO0 3HWKEHHIO TOPIOYOCTI MOJIMEPHUX OyHIBEITHHUX
MaTepiais.

58. BusHnadeHnHs Ta 0co01uBOCTI POPMYBaHHS CTPYKTYPH OCTOHIB.

59. CrangapTu3aitis Ta kiacudikailis OETOHIB.

60. OcCHOBHI MEXaHI4YHI XapaKTEPUCTUKN BAKKMX OCTOHIB.

61. CrangapTr30BaHi 32 MIIIHICTIO KJIACH Ba)KKOTO OETOHY.

62. Knacudikamis  Baxkkux  OETOHIB 32  MOpPO3OCTIMKICTIO  Ta
BOJIOIPOHUKHICTIO.

63. Tennod13u4H1 BIaCTUBOCTI BaXKKUX OETOHIB.

64. BusznauenHs Ta 0cOOIUBOCTI CTPYKTYPH JIETKUX OETOHIB.

65. Knacudikariis Ta o0CHOBHI BJaCTUBOCTI JIESTKUX OETOHIB.
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66. CrtpykTypa Ta OCHOBHI BIACTUBOCTI KPYITHOIIOPUCTUX OETOHIB.

67. CrpykTypa Ta OCHOBHI BJIaCTUBOCTI TOPU30BAHUX OETOHIB.

68. CrpykTypa Ta TEXHIYHI XapaKTEPUCTUKHU HI3APIOBATUX OETOHIB.

69. CrneuianbHi 6eTonu. Bucokominauii 6€ToH.

70. Crnemianbai 6eToHu. XKapocTiiikuii 6€ToH.

71. Crneuianbhi 6eTonn. KoposiiiHocTilikuil O€TOH.

12. CrnemianbHi 6eToHu. BeToH 17151 3axucTy Bij pajiaiii.

73. [ToBeninka GETOHIB 32 YMOB TOXKEXKI.

74. Po3BuTOK Ta 3acTOCYBaHHS 3a11300€TOHHUX KOHCTPYKIIiil.

75. Knacudixaris 3a5113006eTOHHUX KOHCTPYKIIIH.

76. OcoOMMBOCTI TEXHOJOT1M BUTOTOBIEHHS 30IpHOrO Ta MOHOJITHOTO
3aJ11300€TOHY.

77, Tunu apMyBaHHS 32113006 TOHHUX BUPOOIB.

78. Cxemu po60oTu 0€TOHHOT Ta 3a11300€TOHHOT 0aJTOK MPHU EKCITyaTalliliiHUX
HaBaHTaxeHHsAX. CHopMyITIOBaTH OCHOBHI BIIIMIHHOCTI.

79. Xapakrep pob0TH MOTIEPEIHBO HATIPYKEHOT 3a11300€TOHHOT OAJIKH.

80. BornecriiikicTh 3a11300€TOHHUX KOHCTPYKITIH.
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